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An inexpensive, simple technique to improve the
safety of femoral arterial puncture
i n d i a n h e a r t j o u r n a l 6 7 ( 2 0 1 5 ) 5 4 6 – 5 4 8
a b s t r a c t
We describe a safe and inexpensive technique of avoiding femoral access site complications.
Initial ﬂuoroscopic screening of a fully inserted local anesthetic needle helps localize the
anticipated arterial puncture site. Repeating ﬂuoroscopy after guide wire insertion through
the puncture needle conﬁrms the exact puncture site in the artery.
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journal homepage: www.elsevier.com/locate/ihjA 40-year-old obese male presented with a history of acute
anterior wall myocardial infarction with ongoing chest pain.
His ECG showed persistent ST elevation despite receiving
tenecteplase 3 h ago. Rescue PTCA was planned. After the
femoral artery was punctured, as per our protocol, a check
ﬂuoroscopy was performed after insertion of the guide wire,
but before removing the puncture needle. This revealed an
inappropriately high femoral arterial puncture (Fig. 1). Recog-
nition of this high puncture prompted removal of the needle
and wire before administration of heparin or insertion of the
arterial sheath, followed by an 'ideal' puncture at a lower level,
thereby avoiding potential local access site complications,
which could have been severe in this obese and recently
thrombolysed patient.
The femoral approach is still used in a majority of
interventions. Access site complications including bleeding,
hematomas, pseudoaneurysms, arteriovenous ﬁstulas, and
retroperitoneal bleeding can occur in 1–10% of procedures and
are commoner when the artery is inappropriately punctured1.
Most of these complications can be avoided by ensuring a
correct femoral puncture technique and 'ideal' placement of
the femoral sheath in the common femoral artery (CFA), which
is ideally punctured before its bifurcation. This site is
conveniently located above the head of the femur2 (Fig. 2),
which aids in the compression of the artery after sheath
removal.
In most individuals, the ideal puncture site is located 2–
3 cm below the inguinal skin crease. Hence most operators
puncture the femoral artery using the inguinal crease as a
landmark. However, the inguinal crease does not necessarilymaintain a constant relationship with the head of the femur,
especially in obese patients. This often results in 'low'
punctures, where the superﬁcial femoral artery (SFA) may
be punctured instead of the CFA. Hemostasis after 'low'
punctures may be inadequate since the artery cannot be
compressed against the femoral head. Other operators utilize
an anatomical approach, locating the bony landmarks of the
anterior superior iliac spine and pubic symphysis to identify
the level of the inguinal ligament and then puncturing
approximately 2–3 cm below this, which represents the level
of the CFA.
Since the central theme of a good femoral puncture lies in
puncturing the CFA at the junction of the medial 1/3 and lateral
2/3 of the femoral head, it is intuitively and logically obvious
that this landmark should be located as the primary target
(Fig. 2)2 and not its whereabouts, as anticipated by the femoral
crease or inguinal ligament. The femoral head can be
visualized quickly and easily with negligible amounts of
additional radiation. The use of ﬂuoroscopy to visualize the
femoral head in locating the femoral access site was ﬁrst
described by Grossman in 1974.3 Garrett et al.4 attempted to
promote the use of routine ﬂuoroscopy during femoral
puncture. Chadwick et al.5 reﬁned the procedure by using
an artery forceps to better localize the femoral head.
In our endeavor to reduce access site complications, we
describe a simple technique to aid puncture at the ideal site.
Once the operator has decided the location to perform the
femoral puncture (using his preferred technique), local
anesthesia (LA) is administered in the usual way. This is the
stage at which the ﬁrst step of our modiﬁed technique occurs.
Fig. 1 – Femoral access in an obese individual with the aid of
fluoroscopy. The position of guide wire where it exits the
puncture needle indicates the unduly high punctured site
in femoral artery (arrow).
Fig. 3 – Femoral artery access in an obese individual with
the aid of fluoroscopy. The fluoroscopy of the needle used
to administer local anesthetic, introduced 2 cm.
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ﬂuoroscopy is performed to ascertain the relationship of the
needle tip relative to the head of the femur (Fig. 3). The femoral
artery is usually located a few millimeters above this site.
Once the artery is punctured and the guide-wire is inserted,
the exact site where the artery has been punctured can be
veriﬁed. Fluoroscopy without removing the puncture needle
clearly demonstrates where the guide wire exits the needle
(Fig. 4). This 2nd step of our modiﬁed technique demarcates
the exact site of the arterial access relative to the femoral head.Fig. 2 – Optimal location for femoral artery access. The
outlined dot marks the sheath entry site into the CFA at the
medial aspect of the femoral head in the midline. (A) Inferior
border of the femoral head. (B) Center of the femoral head.
(C) Line demarcating inguinal ligament running from the
anterior superior iliac spine to the pubic symphysis.
(D) Bifurcation of CFA into superficial femoral artery and
profunda.
Reproduced from Rashid MN, Baily SR.2Using this disciplined arterial puncture protocol, we have
often been able to identify ‘‘low’’ or ‘‘high’’ punctures (as in the
case described earlier) prior to insertion of the sheath or
administration of heparin, which are easily addressed by re-
puncturing at an appropriate level. This has resulted in a
dramatic reduction of access site complications in those
operators who have chosen to adopt this simple technique.
This technique costs nothing, takes only a few seconds, but
contributes immensely to reducing femoral access-site com-
plications. Its routine use in every patient should be standard
protocol in every catheterization laboratory. Obtaining a cine
run documenting the anticipated puncture site with the local
anesthetic needle in place and another cine run after passing
the guide wire through the puncture needle, is a good way of
ensuring that all operators including trainees employ thisFig. 4 – Femoral artery access in an obese individual with
the aid of fluoroscopy. The position of the guide wire where
it exits the puncture needle indicates the properly
punctured site in femoral artery (arrow).
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advantages of an ideal femoral puncture and lower access site
complications.
Conﬂicts of interest
The authors have none to declare.
r e f e r e n c e s
1. Gjin N, Peter B, Juliana M, et al. Periprocedural bleeding and 1
year outcome after percutaneous coronary intervention.
JACC. 2008;51:690–697.
2. Rashid MN, Baily SR. Percutaneous femoral access and vascular
closure devices. SIS year book. 2007;3–9.
3. Grossman M. How to miss the profunda femoris. Radiology.
1974;111:482.
4. Garrett PD, Eckart RE, Bauch TD, Thompson CM, Stajduhar
KC. Fluoroscopic localization of the femoral head as alandmark for common femoral artery cannulation. Catheter
Cardiovasc Interv. 2005;65:205–207.
5. Chadwick EH, Michael JG, Walter AT, et al. A prospective
randomized clinical trial of the use of ﬂuoroscopy in
obtaining femoral arterial access. J Invasive Cardiol.
2009;21:105–109.
Vivek K. Mehan*
Sachinkumar Patil
Mehul Patel
Department of Cardiology, Nanavati Superspeciality Hospital,
Mumbai, India
*Corresponding author
E-mail address: mail.mehan@gmail.com (V.K. Mehan)
Available online 21 October 2015
http://dx.doi.org/10.1016/j.ihj.2015.07.038
0019-4832/
# 2015 Cardiological Society of India. Published by Elsevier B.V.
All rights reserved.
